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Abstract: Objective: The extraction process of collagen peptides
from the skin of swordfish (Xiphias gladius) was optimized in
order to efficiently obtain collagen peptides with hyaluronidase in-
hibition activity by single factor and response surface method.
Methods: The response surface method was used to optimize the
preparation of collagen peptide with hyaluronidase inhibition ac-
tivity. In this paper, the enzyme-soluble collagen was extracted
from swordfish skin by pepsin, and then the salting-out method

was carried out to purify the collagen initially. The specie of colla-
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gen was identified by polyacrylamide gel chromatography with
7.5% separation gel. After the basic test carried out by single-fac-
tor method according to the degree of hydrolysis and
hyaluronidase inhibition rate, the hyaluronidase inhibition rate
was selected as the response value for the optimization of hydrol-
ysis conditions of collagen peptide derived from the skin of sword-
fish via Box-Behnken response surface experimental method. Re-
sults: The results showed that the pepsin-soluble collagen was i-
dentified as the type I collagen. The optimized hydrolysis condi-
tions for the type I collagen peptide with hyaluronidase inhibition
activity were: 6 h of hydrolysis time, 8 : 2 of complex enzyme
ratio, 32 “C of hydrolysis temperature and 6 % of enzyme mixture
addition. The hyaluronidase inhibition rate of the type I collagen
peptide under these conditions was 42.35%. According to the sta-
tistical analysis, the response surface model fitted well and there
was no significant difference between the predicted and actual val-
ues of hyaluronidase inhibition rate (P > 0.05). Conclusion:
Therefore, this hydrolysis process could be applied to the produc-
tion of type I collagen peptide with hyaluronidase inhibition activ-
ity derived from the skin of swordfish.

Keywords: collagen peptide; hyaluronidase inhibition activity;

swordfish; type I collagen
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Table 1 Proximate analysis of fish skin and muscle
e ERVEEALH 5y /(10 2 g g™ D) ST B I R ik S
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JE R 1 PR EH 7K A 3 v 7 Y O TR N O A R MR g, o

RAMEICFR . DI AR 3 WY B 1R 410 ) A0 Sy o 7 T
AL T P HH A8 At v] LA ) B 85 v T B R 45

2.3.2 MO VAT A0 USRI () N e 5 25 A Hr AER IR R
ket B A A B (mgeenm * momem )~ B R JE
R SR o I Sy s ) R 2R, A9 ) O R TR U0 ) 2R Oy ) N A
¥ M Box-Behnken % i X I Jit 25 1 B fig T. 2 17 Ak
W R R MAKT % 2,0 it g R W%k 3. i
32 SR e SR 1 K 0 37 B I G D o 26l 18,98 96 ~

M 1 2

/V
210 Tk
140 e a(l)
—ay(l)

100

70

55

M. EHR L SEKREER 2. SAKREEA
B 1 4]& ¢ PSC-1# SDS-PAGE Hi#

SDS-PAGE pattern of PSC-I derived

from swordfish

Figure 1



&M | Vol.37, No.11

41.93 %0, FRe D ) 26 v 1 N B AR b B Y i TR R H K

(32.21 %) R F A ACER LY (29 520009,
IR ey @ N ENEEN S § I i i A Cl|

VAL G 15 375 B T TR T 410 T 3 5 4% T i 2 4 1 — el A

TR
Y=40.12+ 1.91A —2.98B + 1.57C — 0. 42AB —
9.01AC+2.87BC—6.80A* —8.09B* —2.85C*, (2)
x 401 °
< o
=£ 30r o
..,‘%.E %o 80%
= 0% g
%‘EE 20l o 0 L0 8
o ® °
E‘.}\" 1 00 o
E o
“g% 10+ ° .
= o o
0 I °° I I I Lo
0 20 40 60 80
KA

Degree of hydrolysis/%
B 2 RAEEL %R EEPR 6948 K o AT
Figure 2 Correlation analysis of DH and HAase

inhibition rate

®2 WORTESHEEZEMKE

Table 2 Response surface analysis factors and levels

K AZEIL  BEMIEE/C  CREFENE/h

—1 64 30 6

0 7:3 35 7

1 82 10 8

& 3 Box-Behnken i3 i&it R &R
Table 3 Box-Behnken design with experimental results
e A B i% W) 0 R 1 T g /
ikl % %

1 0 1 —1 22.18 21.76
2 1 0 1 23.92 24.93
3 0 0 0 40.24 40.12
4 —1 1 0 19.33 20.76
5 1 —1 0 31.97 30.54
6 0 0 0 40.89 40,12
7 0 0 0 40,51 40.12
8 0 —1 1 30.42 30.80
9 —1 —1 0 27.11 25.88
10 1 0 —1 40.63 39.82
11 —1 0 —1 18.98 17.97
12 0 0 0 37.01 40,12
13 0 —1 —1 31.22 33.46
14 0 1 1 32.88 30.46
15 0 0 0 41.93 40.12
16 1 1 0 22.52 23.75
17 —1 0 1 38.33 39.14

SUEF . EEREEATEARBRBINHNKNHNEIZML

B 4 I, BB F {0 23.22. MU A B &Pk
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FEUL T 40T e T00I T 780 i J5 26 7 bR 1 325 1 5 1 ity
MRy 41.06% . K7 EERAE W AL B E N E &
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6 h, itk & 5 1 3% B 5T R A 0 26 (42.352£0.06) %
(n=3) , 5 3R IE F I {8 149 K %k 35 22 40 3.05 %6 , 13 BH 2 57 114
W 5 ST AW G . St )E 5 TR R I 35 W R I G
74 2R 8 2 1 T S % R (2.32 %6) (P <C0.05) , {HLAY Ky BH 1
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N 3 PR 94 26 R 7 910 AN J) o B 460 4 P . DR Ot 22 KL IR
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Table 4 Variance analysis of regression equation

R PR AMBE B FM P{H B E
LT 103175 9 114.62 23.22 0.000 2 x x
A 29.22 1 29.22  5.92 0.045 2
B 70.86 1 70.86 14.36 0.006 8
C 19.66 1 19.66  3.98 0.086 2
AB 0.70 1 0.70  0.14 0.718 2
AC 325.08 1 325.08 65.85 < 0.000 1
BC 33.06 1 33.06  6.70 0.036 1 * %
A2 194.51 1 194.51 39.40 0.000 4 * %
B? 275.35 1 275.35 55.78 0.000 1 * %
C? 34.30 1 34.30  6.95 0.033 6
e 3456 7 Los
Ei7e 20.85 3 6.95 2.03 0.252 5
AR 72 13.71 4 3.43
Js¥ill 1066.12 16

T RREFBEF(P<0.05); » » RFREFWEF(P<
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